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Abstract (Basic): WO 9212535 A 

A silicon oxide film is formed by the following processes: (i) a 
thin film of a silanol, a polymer thereof or a siloxane polymer 
containing an organic group, is deposited on a substrate by exciting a 
gas containing an organosilane or organo siloxane gas and a gas 
containing H and OH. The excited gases in the chamber react in the gas 
phase or on the substrate and the reaction products, such as silanol, 
etc. are deposited on the substrate, (ii) The organic group is removed 
from the thin film by plasma treatment (heat treatment). 
The organic silane or organic siloxane gas can be 
tetraethoxysilane, tetramethoxysilane, tetramethylsilane, 
tetramethyl-cyclotetrasiloxane, octamethylcyclotetrasiloxane, 
hexamethyldisiloxane or substitutes of these. The gas containing H or 
OH is water vapour or H202. The thin film contains 90 wt.% or less 
(pref. 20-60 wt.%, best 30 wt.%) of organic groups before heat 
treatment. The excitation of the gas is carried out by a pulse. The 
deposition process is carried out at -50-450 deg.C The heat treatment 
is carried out at 250-850 deg.C. The deposition process is pref. 
carried out at 250 deg.C and the heat treatment at 250-450 deg.C. 
USE/ADVANTAGE - The process furnishes a reliable good insulation 
film. The film is as flat as that produced by the SOG (spin-on-glass) 
method. The thickness of the filni can be controlled in the forming 
process and film characteristics such as plasmability etc. are 
excellent. The film is especially useful as an interlayer insulation 
film for semiconductors. In an example an Si02 film was formed on an SI 
wafer by using an anode couple type plasma CVD. Gases were excited by 
RF (13.56 MHz, 100 W). Vapours of tetraethoxysilane and H20 were 
introduced using N2 carrier gas. 
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(57) Abstract 

A process for forming a silicon oxide Film comprising the step of de- 
positing a thin film or a stlanol. a polymer thereof or a stloxane polymer, 
each containing an organic group, on a substrate by exciting a gas contain- 
ing an organosilane or orgs nos if oxen e gas and a gas containing H and OH 
on a substrate in a reaction chamber to cause a reaction in a gas phase or 
on the substrate and the step of removing the organic group from the thin 
film by plasma treatment. Preferably the thin film is formed by repeating 
the depositing step and the removing step in the same chamber and is heat 
treated at a temperature of 450 'Cor below. This process provides a good 
insulation film having a flatness comparable to that of an SOG film. 
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E O 5 © i*^, i F * *> $ (O C , H i)^) KJ;»)*t vf 

y^S*LT^ii%\^*i«. (7) 
< •» -r ^ u - ■> ■ y) u < <grr s . 

o x ^sasssffiac r 5 c t t<%t££ l -t %*. 

^x^g|giaao»L^BH(SiPC< <t *> 1 0 0 TC fit T J: 0 
»2 L < (2 5t) £iT-C*4. 

JSiJ:, fc tiLK 1 0 o r JUJbT ^tBjgtfcoaa©**** 



£ < T 9 0£fi^, t*tC 1 0 0'C£l-hTtl<t*)JfF$Lv^« 
iiLTtt. 2 0 - 6 0fitt%®lf81S«*iffl^i:S#t 5. 

* 3 0£i^ *? $f 3: L < tt 1 0 K « T e a r 

it tt:, 9X^^££D?££gttS'&(&Bg)£:fiS;i><<Sig£ 
ns. m] 5e O to < . S i-OH*§£KJK7kH5££loK 
«Si&*LT->D*^y|S^ (-S i - 0- 5 i - ) 

O-C, H s iV^^^CD*^. z ©^rss©#«a<£Bt?i 



*-iLT2 s OiS-3 o o-cgg:E*-tTgc*. ;n::s i 
*i. a«fiie*ffii!ir*fc»T**. 

we»3£^^©/i«>©fii*5safftUTti. — tsuz i o ox 

If 4 5 0 TJSlT©«^aflCTW«S*»*L-> y 3 y«ftft 

:b<+7>T « < f V v ? # > K**^l^fc*& £ n« © 

T. 6 0 O'CliiJt. » s L < 8 5 0'CE(T£>ffifiC"C&ffiS 

jE«*Kffi-r*»£ce, i«iii$©Tiflfl:a)fci&K:» £ '-^ 

fij5CtO"r25 0 tgiT, 7*7X^©S©JftJRA^ I OOT 
KJb©aflEiaHA<»* L i\ fit 1 0 0 - 2 5 0 r T 7* 

7Xrjairi:^J:«t C £ .5 * o < t± * © « ? * - 



z©*5^. p. b. A***a*$=r 

ini±'**'J 7 a — U dZ- m T <C ^ © T , 'J 7 o — a ffi il 8 5 
OtfiT, 3t»C8 0 O'CPiTT+^^^^^^^cT&a. 

X i H = 0^©H35.Cf O H#W<fc£-$32>*X£3uffl*-CJ!&4£* 

nirt. Svffi* * * ^ a *5 x ^ 3£bgt;id;K#*? s ttafl:£i& 

©T5»^ JBfwr S t V-. -5 4> © -c 5 • COa^tCJ:5S£^ 
<j©?i (ffi^^fitt h ©S) , Sac&^Ttt*©ttKA*@ 

* 9X/N±-cStt£** £**<5.j*U 5?eS£5? ffifi** 5 i 

* .tlO ?f. L T ^ S r -S 4>©T«>4. 



-ac*5;ii<gu^. C©i5^, Wxftf, I 0 0- 2 



^ £ *rsfl?s&9 sr. 

J«T S fc «HC"K % ffi#*S (;*>*<<!: *"a*«15) ott>ffi£ 

S/UiSfift-ac <fc 5 T 7 X-rfiftK^ Bus ifr^c ir. 
#2 L ^E2?l£ 5 ~ 1 5 Torr. C 7 7 X7fig(0 ^ 
tz iS£ $ £ tz 5 — 1 0rorrT*3. 

0#<D H O H*tlU|,#^a filfifi ;^ t ^- : 
'J 3 >S/fcfc©3R*»Sia^ iffiLfc^c, * x ^ ± 



aci^ffftr*. JbELftj^c, *#*©£*i£as* 



iCi54,®T^5 (@6A$I). 
«S***ij 3 *«ftft<»»R©JFfc ttttk CcOKS^ft:© 

^^oa S «$ wt4 ^ v ^$nnam 
v3y«fl:ftjii HT<DS . ttHKtti5TT4 ^ 
*«w<oi-poxisjB» iLX¥S¥ttfflr - 3CTCVD 

<To5. 

fis : gja* 2 5 or 

S^J : 5 - 1 5 Torr. # tZ I 0 Torr 
^SWSbS : 6 - 2 5 aa, ^ iZ \ 0 as 
*'Xi£t : ! 0 0 - 1 8 0 0 0 d/,in 
& "3 * ti : 5 0-0 WJJ17. # cc j 0 0 - i 0 0 V/ 
RF(&-5)Siatt:I3. 56M3* 



at ( tz tJLtiL® 1 3 Tli 

3Sfinsi£i*r-i 1/70 se^o 

1 0 0 fgiUT. * L < 1 0 (S 

- :DS (140 - (140/310) T) 
3 0 0 

( ^ * „ D ijf a — 7- -* — {%) . 

P 

T tt £ & S E . P ttR - (W - 

9v h) . {§tD0<5tti oo%jy± 

± 25 *c ts ^ X , £i la x ^ - x ^ - i tt /i' x J5] HJ] W r i rf" ^ 

&c *£!flTii, If 83 > 3 v-XttWffi -> o * ? *s £ ur. 
WitfTEOS (Si (OC, H,)J{C«LTS i X (OC, 
H,), ^M'UHMDSKCH,),^ i OS i (CH,) 3 )t: 
*1LTX ( C H ,)» S i OS i X (CH,), © tl , W © 
£ (CO*ft^X (OC, H,)i/^-^« (CH,)) 

«it»!©5cS (X) T Sift L A: WIS > 5 £ ffl ^ * t>E& 

:oglR7cf (X) iLTii. h ( * ) *5i»tic I 

* CD *= ^ . Sj r "if /X £S fC i= i S i *:7£JE 
W it ^ ft * ( W i I- K . O A* A ) ra t- © iBfi ie £ 15 T 4> * 



© X v v ^ £ ?T O A i LT, CFi , CHF, . 

NF 3 9f F^^C-A'^Sdi'SCEli-CO, £ i5s flD L T *t a. ti* 

*ft^Ttt. r{f¥l5Sr7X7CVDSIlt:*^ 

MfSli&'Z^J ( l 3. 5 6 MHi ) ilalKfCBItoriZiCi*). 

L, tz 7 7 h ti S t t *> C (Sfe]^Srl2*J'I 

fflTSZ tt:iO- *♦ * y^i^yv— k> ^ I- 3Sft * *< » ^ *i * 

o x ^ .l c « r s •> y 3 vsftft®aK©KS«ra±3F-tt 

4 d £ *< T £ o . 

*fi£(*CD#^-2tt, * © ffe © & {$ 13 i> T ft H ^ ^ * & 

(fs]?Jk - 3f ) o-r^©m-£<*©#^*£ 

i«^<t:$*i:i^T§5. 5*^tc tragi % n-* 
& < B*-S5#*ffl-^ i«it^^ 

* © & © 7 ^ - ^ ^ © * © 3 £>' ^ T ffi S £ ft 'h £ < > £ 



©5t* CoiS^X) *<5JSOSv**S£. roitStt^i/x 

(x) a<-e©&©7- — ^ias^7 7 ^'vfiig??oiecA" 
*'^cH5$n5gs^^t>. ^ x /n jt t oaattct o e 

^i^n^A'-f ^^^WihtiiTt), $ x /> & $ x 
- ©as $ ft h 7* r - & v\9t<rj * -r >• /v - ijf ^ ft ^ o 5c S 

*£9ITti. fiSR^ftt: j; ^ t tt. S b SS + iz 

tgftlL/:^ O, 7' 7 X 7 fS L ^ N F 3 ^^<J--;- 
y^<*r=H)Etlsr5 : i^T ^ 5 > i it:, ^SSft^aXt^r 

i?v tz . * ^ ?3 t it . z o -> y ^ y ea it o m m & & jsl u tz 



^Rff-CDiRlSSfc^^ < 1~ % Z 95 ? ? S ft 3S& ffi 

Of4<D£BTr5]Jt?-tf-'5Ci* t T^'£. b *> L ^ *^ . J^^? 1 

te^^ffiTtS. UfcA-^T. rot 74> (fiSffit*) X. 3 
^c:®A;^^ft^^{tc^i w £IZ£ ->T^ 2ptfl14C» 
n ^r^ v ;7ftt43ffflSi*©ET*jffn/c*>y3 yflSifcft«)S 

31 M 

(» 1 ©Utefl!) 

CD T > ^ff^lSS (T ^ — K* v r^) fiDr7XvC VDS5 

fflt^^fflfr^ R F|51«ftt 1 3. 5 6MHiiT4. 

TEOS&^H, O^V-X^^^.fi^tf^flllRiL.. Sv 
tttfJE (Va p o r) CLtrt yA-cSJATo. 

J: 25 * v — K 09 © S 1 . zn^©#^©-?'-*-^ / ' f 

T EO S&5£ 4 scce. H i Ot£fi* 6 0 0 ict» 



f**Jtl 'I50)4U RFWWtlj. 5 6 MHz c. 

515. 6 ttJ&ttftA ( 5 On-*) % 7 tt* V •> 3 

8 KCVD-S i o. B (5 0.. 151) , g tt <*fiS£$ 

Ea*J:9ttfiEeTS&HS B - 9 D c * r Jt -5 c S ft U . 
(@9C&0'9D) , 



^ * ^-SE^t 1 OTorr. RF^ 3 . 5 6 M 

a«. hf/<7-*3 o o « S Hinei o«. ^a.* 

FA-.7-BA^^ afiLT j^ fcJ!> 3 0 0 Wx30^r^, 

C^BMITEOS/H, O^fiitl : 2<7>x-^ 
C TE OS 3 0«e-. fl, o 6 0 F-^fc-g 
5 5 0 sccaT iffij^ L tz 0 T $ * . 

EM li^flSi^C, i5£Sifc (TEOS/H, O ) 



5 0icciK±C€44acl8TlTH5. i <D «K $ X ^ _b 
^ TEOSiSfotSJKTEOS/H, O « ft it CD * a , 

(37T) 4©«Bcj:*)aR3n4fc*t*iL^, *x 

C0£*, RF^i^jgsincicj:^ ofesjsicj; 
@M 3K*ft9J©S2<DU«s«S != jij^^ r ^ x ^ CVD g 



T E O Si5fl$ 3 0 seen,. Hl O g * 1 2 Osccnu N, 
' 2 0 0 sec, R F JUi**St* 13.56 MHz. R F /< 7 

1 OOBz, r.-r^ - (ON TIME) £20%. 

UlSOtT^J.TEOS-O, TMLfcBftBJBU: 
OTtttttMLTO*. BI 4 ACiri 2fltT 

ft^fiS^iAt-ti^g^ @I 4 A | 4 Btp ^ 2 2 e 
^'ia^SK. 2 3tt»»/tJH. 2 4* (2 # > .j 3 ^ ,< 9 _ 
25K/7X7CVD-SiO,B, 26 tl^{8«5#^ 

^OSS^SOrHS (TEOS&a'H: 



A »V * <D 1 fsl IS <D fal AM 0 m # T * „ 1 m t£ © 1$ W 
It -< — ? ( * t£ * 7 ) T * ^TbI <!: >2 4 . ~ © jfe ft T 

T . ffi^*©^^ft5fHHA:^Ttt<. J:IE t J: ^ S 7 □ t 

(a 3 o^sstf ) 

Bl 3C*tr7X7CVD««)l!K -J-^-y/^-rtO 
EA* I 0 Torr <tL. TEOSi£f$ 3 0 sccb. H, 0 i£ S 
* 1 2 0 sccb 4 N ■ *£3 £ 4 0 Oscci, R F J3 t£ & £ 1 3. 
5 6MHz, RFA7-^30flW, ^ * & & £ 5 0 Hz 
(✓Ou*JSJ?Jj2 0 m & ) . x ^ - x -r - £ 1 5 % (ON T 
I M E : 3 m # ) , ■> x /n Sffi ? I 2 0 t i U ^ I ^ t: ^ 
3 ygfltft^aiatlfffflti. *LX. 4 50 

^"■>'j 3 k -ft t7 ai & * 7 - - ;t/& g -r * . 

3 © ^ ft T '4 ^ /c ■> 'J 3 ^ EHt 9j 53 &5 £ 0 1 5A^fl 



60 © G8 »T a # 0 . 6p*Tf 7 7 ^ <Dl£4llA'iil«*^/: 

Sl25tt5? 3 0 0 n B T3&4. tt*. WB^^fift^Ofit^tr 

(SB 4 <DX£0V) 
3 1 3C^rr7X7CVDSS?fflt^ -f- + y /v — © 
£E^3* I 0 Torr. ^XA£fiflUl 2 Ot iL, T E O S i£ 
5*3 0 scck H, O £ 1 2 Ojcci, N, i£ 3 £ 4 0 0 
sec, RF|SJi£Efe£13. 5GMHz. R F /\' 7 — £3 0 0 W\ 
rtfr * ffl&n £ 1 00 Hz (1 0 m #) . fa-f/-*2 0 
% (O N TIME: 2m») JEcO, Sf«10ic 

O* j£S? 3 0 sccni T 4 t fifi* ! 4vTt'fc4 { , $ x ^ _h 
S i O , 8}**<t£tt L T fc *} * 3 ft A* h 0 , iZ !* R. 



L L . O 1 * 86 fin U . HSJKJX^'Ju^K^tfeCDflKiL 
fc *S . KSSToIPSO. 5»&ITT77.^^ r jt 1 — 2 © 66 18 

fSJWS© C i: H , /r'^C-p^Tfcf ii, J:K©rot^ 
fcfrCtf^T* O, ***©3IA£*ltU. Nx + H, #*m. 
IHOO seem — m i IT, H , 0 seen ( N » i£ fl 4 

0 0 icci) 5 0 ico ( N » Si£3 5 0 scci i „ i 0 0 seen 

scci ) 1 5 0 scci ( N x 2£t ft 2 5 0 seen) 
2 0 Oscca ( N j jftg2 0 0 scc«) £ ^ ft 5 -fr tz ( ffe © r a 

f*£ (SJ £ ) 1 E»«I«i«D7Hf ^-7yK'^-!-»- 

*< 9 — V (I i ne & space pa ttern) T * fitRISIPH^ I . 0 

0. 7 5*™. 0. 5 jod . 0. 2 £ ft a. T . H, A* * i£ fi <b 

<SS?TKS-^r. £ * . O ii # -f K ( S Tl) CLTtt' 
» ii ^ A< T at 4> © . x (J .* -f r A< ft £ L 4 ^ £ 



!\ E«raw | 
\ | 1. 0 

H, ^5 \j 


0. 7 5 
u m 


0 . 5 
u m 


0 . 2 
u m 


0 see- | C 


O 


O 


O 


5 0 seen | O u 


X 


X 


X 


1 0 0 seen { X 


X 


X 


X 



tz tz U . H , 1 5 0 seen & Xf 2 0 0 scciCi; T XZ . 

tt. a^^5^:i4^i»yn5. Hx OCH» *HsflB*i" 
4*^Ct. jaatcte??r**^ H i O + H, CD ^ St 2 ^ ^ 
L- T H 1 2 OVol 9*iU"F\ $4,tCtilOVol %CiT* J 

Z> B) & £ R tz C V DS3^<^ ■) T it ■? T t i < . r©tfi^-. 
V— ^*'^©Klg***<SSlJtC?TT w ti l T^ T a -k X CD 

i:^«/7X5Aa. 3 lttH, O, N, 3I4;'CD3AO. 3 
2t:5A?. 3 3Ki/i£^T*>*, 



— 11 — 



(31 5 OK&W) 
0 1 3 C^TtHt^&IS J - \ 1) y -rn>) Q>7' ? 

& (RF) fiJC^i^V^ R Ff4]i£&ti I 3. 5GMHz«i^ 
5. TEOSRtfHi 0*-V— C tf £ *ID » L- . 
Si # IS (Va po r) CUtft - C 3f A 3 ' £ . xfc, 

C *l £ 0 H x <n * + ^ y< ^3An«3SfaT*0 v ■> t- 9 

iSH*fft UTtt, TEOSi6S*30 sec. H , O tfg £ 
5 l 2 0 i"" ( t*5 it 1 :4) tL, t + 'IT^'xHTN, 
£ 4 0 0 sccmmVftZ j£T- R F J5] fi £ ! 3 . 5 0 

MHz. R F 3 0 0 Wt/^x^|§TBlg?t, iu 

J*J ?JJ -£ l 0 m y A — 7.^—^2 0 J* (ON T 
IME: 2 m#) „ '5SPr1(53*1 Om, ££^ftC!>I±;*?*;-l 
OTorr. ^lAfiS^ I 20'CtTi. 

r^XTfai^ftiLTi:, O, ii£«£8 0scc«. 
N» i£2f 4 0 0 seen. R FID&fi^ l 3. 56MH:.'Rf 

SElrtOE^J* 1 , 5Torr, 2x^ggE£l2 0*C£T£. 

± E © £ f$ T . Jflc 8B <£ 7' X - y. 1 ^, &\ — a) i- + 
3££C& *) & L. iSeoJKH^^T^x^ JbK:»t> I 0 0 nog 



E££S 3 6 T^r«iCia^L>t (@| 7 A) . 

(1 0 0 0 d«J£1>. ) JBliltrs;t*«TS-5 (31 7 B) 

( 6 0 H fiS 01 ) 

1 3 C^TC V D-^ST, TEOSfif ^ 3 Oscc, K ; 
O^lfiEl 2 0 seen. N, ffifit 4 0 Oscci. EE J*> £ 1 OTo 
r r . R FBSlwt 1 i) . 5 o'MEs. R F 7 — •£ 3 0 0 W . 

is s his* i ontL, stEias£ftfiifcf%-ott#(i«n^ 

Ell 8 A © <m < . ->'Ja^St54 I ICBPSCB! (Rff: 
5 0 0 n«) 4 2«g^L, t ffl 1 (3 7 /I' 5 - ^ X K tS / • ^ - 

^ (K?5 0 Oqq) 4 3 * L ^iscrjxvcv 
D i£ T 3 < S iO, K CR£ 3 0 0 m ) 4 4 ^JgJSLr.^O) 
5Tl£iu, - ntCTEOS-H, Om'vC V DSTff 

£ £ 0 1 8 B - 1 6 F IZ^T . 01 B BK^^ii5«i: 

o. ^ a- u . stESJE^isor^ji^SHf-ii, 0i ec 



t — £ c 5 . /* /t- * J5j at a 1 o o Hz ( *< *> * jsj *a 1 o «s ) 

T^n/X^ffitL, f*-r<f-(0N Ti»e) £50%* 40 
3 0%tig< LT^< 11 B D, 01 B E, 18F 

■r- 4 <B < r * C iCJ; 0 , * * iB?3 T ¥S * « £ «ffl T 

§s: ti^ sn/:. 

tLTS^L/^OTfca. ZZ~C. Kfflf$tttEttE!K5 
0. S » 7 * ^ h it 1 ~ 2 ?IJ£ © ^ - v © £ a& jA * a< oj 

EI 2 On. »*eftS^€^r . JnjafiftM 

2*^W3£ (TO i^SK^ef (DTA) USSttStSSK 
60t Ti$tt£lS„ ttffittSISfiS 1 5 Ottl^^g. 15 
jfiEHStfiSOCl 5 OTT-Ti — -r 4 — 3 0 K ® 't' a £ & 
( a. JS fcfc ft l o 0 ? Hz) T'^fcRT. i»mi)2 5 Ottf 

££x r * •>$iffi£3*l5, 

or© j j ©t^iT^i, 

02 1 £ 5 IS zS (£ £ £ (2"5t) . .'^xf4-*-r-3 

o ( ^ * jg ia i oo Hz) T&tz&Q&^s.&mz; & 



{ W. 7 oXttfN ) 
0 2 2A, 2 2 BtcSS6(Z>3?SS0$©$J]<&fcK©»iKHS^ 
& E>' x 7 f ^^'3££^r. Stt-ttif ii6 0 t. 12 or. 

1 5 0 *CTj£&|feS T f&tiSL L /: t O T ^ ^ . H©|feJK©^ 
CSTE«ffi4p€ffl^TN« 5?HSv4>250 *C<i:4 00T<Z>j£ 

KtsaEE«S*p. N z 3THSvT2 5 0rTll*(BI k 4 0 0t 

t i i?Rn&&g&. o. s %h FtffzauTffl!jeuyt. 

«KRi*ti5 03tf. x y^^Rtt 1 5 0 On./^IUJit. 
?.8 3 O CS tit^TAffv'. N « 5?S5\4» 4 5 0 

X . 3 0 iJ'OftMS* U/cUffl S O CSBcDiRHSseti 2 3 . 1 
% v I 7 f ^/itffi: I 2 Onn/iia Tfti. 

-ErCT. x-y-rx^u-h£iSjJ:$-e5^a>LT. Hi 

TEOSi€fi3 0 5cc (l H x Oj^t 1 2 Oscci. N,z£fi4 
OOsccq, 13. S 6MHi, 3 0 0 WT3K5£S, E^JCI 
OTorr. Sff (i 6 0 t T«J» L^R^ * > K7*U-hJ:.(l 
5 0"C. N , 5fHxv ) T2»CI-<"^L. H« O r y X^ Q 
S^filtKi 1^ — CD^-c>^'-rtT(T^^a. 2 5 0*Ct4 0 
0 "C -T- 2 5r TelOWt BE 7 - - /H£3 ( I Tor r. Hi O^E I 

oo%)*fsu. h, 07-7X7^3$^!:. i 5 ot, 

llorr. HrO^Sl00%. 13. 5 6 MHz, 10 0W> 



— 12 — 



- r i>*a < <E,T^*ii:(>C. ffiXffi© 5 0-7 0 n«5fii£ 

12 4 tt, ISOt. I OTorrTTEOSgS3 0 seen. " 
II , O fc£g 1 2 0 see-, N x *£St 4 0 0 sec T . 13. 5 
BMIIz. .lOOWTA-^xjgfil. *< * ft ft it m & 1 0 
0 0*7-* * — -r A - 3 0 % (OH Ti»e 3»3) tLT, 5 ft l»1 tff. S 
& * -b © H , or 7 XTfiaj i^Bttf;L, $ * c 2 
5 OtRC/4 0 0 r T *I L *5 ^ :c * 1* S K © # # 8 # 

•& 3? L * A, £ 33 \ -3 X V * o C £ A* 12 ft £ rh S . 1" £ r> *> . 
H« or*5 X^&ma ; HS*©Wra£lfc^:c1TyijTfc * C 

ainfcfttz* SrS & ifc £ w ^ £ £ u T ^ ■£ . 

E5 < 53 £ tela ^ -frT H , or 7 X7fiig?rr5»li 
ro-t^'r^Oilt; i (Rcpe a t Proce s s) 
£iS^^.025lC. Repeat Process©^— 
*r sX&7jkt . I 5 Ot. I OTorr, 13. 5 6 M Hz. 30 
0W, * (3 ift ft 1 0 0 Hz . f a-r ^-3 0 % "C II L 

fcKt:, §1; 1 5 OXT. ITorr. Hi O^E 1 0 0%. J 
3. 5 6M9r. 1 0 0 W © H , O 7* 5 X^jng ? jy , ^; , ta 

{£m«t*ra*5~3o#©:aT-£ft*-t*-. ^Jisscr?^ 



2 n 0 X £ 4 0 O TC T '5- 5 ^^(^^5 7 ^-n. < i 
Icrr. H. 0*J£ ! 0 0%) £ Tr ^ . CtO^frTJBfiL^ 

<cii. sasocKi-i 5 or. n, shsi^ 

3 OTJ-^T^-^fiaSt-^i^tO-r — 5" ^tttl^l/;. 





(#> 


-Sis' 
(o«> 


(no/ain) 


(%) 


ffiKS O C 






120 


23. 1 


i 

! 


5 


23.3 


140 


4.2 


Repeat J 


10 


46.7 


170 


12. 9 


Process i 


15 


70 


210 


25.3 




30 


140 


5S0 


17.9 


V 7 X-7 &rfs: J£$S^©* 


1300&1 Jb 


51.4 



Repeat Process T :2 -1» <£ It « 131 A* )a < >2 

jiii'i v f v <? i» — r*«'b* < o IS if a< i*n ji l -r * . • 

SMu*£mi*r.n*< 5 #©BSTt£* Sf 6S S O C £ fsj /u Q x 
f-y/u-Ft?)»), K$ 3d A- F*3 SB £ T li If fsj C u - h 

t x v ~ n s . £ re ts * :£ . s'jfOia^ct:/, o o 

to7--^^-M. 2?ti. ssiasoc ({Hb. 45 or 

T - - /u. 3 0 5)-) tl it -< 1 /' 5 15/TC C-jTi»i, 

©2 6C, E! 2 o to ti&fo £ T 5 X & £ <D R e p e a i 
p r e c e s s T IS f; Bl © Kf tS5H ? tr t . fifcBS^ftS. Jh 



*Ktt«TK» Hi Or7-VTfia*fcft« 1 5 0t. Ho 
rr. Hi O^El 00%, 13. 56MHz. 1 0 0W>^f; 
iHflE^J li . 0 . I Torr — I 5 Torr CD |S1 CD i§ % f£ s] & 

±7 J 7X-rQf¥_$:tTr>R e p c a t Process^Jfo 

©ISff^Itil OTorrtCSA*. .1 0TorrT<>"^«©*arS l .A^ 
^ 5 O (I s ^ i> t ?> 5 . 

£ Ltzfr* K s « $ t * 11 H e . Ar?P0^;iSt4*"^*^ + , J 

N * * Hi O * <t m »5 C ffl t » fc tfi ^ ^ l£ . w © r 7 X t $n 
H:= J: 9 , ffaSfW^'J ^ yfift-e3©3JR©SiECf-¥< N 
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